I will content myself with running over the historical aspect, and what happened on the clinical side.
It was on April 23, 1915, that Bowlby and I, who were up at Bailleul, together, heard that a great disaster had overtaken the Army in the north of Poperinghe. There we found that the whole French Algerian or Colonial Corps had come through in a panic the night before, helter-skelter, and nobody knew where they had gone to, nor why they had fled. We went further and came to Vlamertinghe, where there was a Canadian Field Ambulance, and they could not tell us very much more, except to confirm the story. But they also told us-the Canadians had turned out and had held the Germans off Ypres. In that Canadian Field Ambulance I came across three French Algerian soldiers, who talked very bad French. I made out, however, that while they were in the trenches looking at the Germans, they saw the Germans come out and bring out some tubes, or something of that kind, pour some stuff on the ground, and set light to it, and that then great clouds of smoke came down upon them and choked them, and that the whole army had fled. The last item was strictly true; the whole Colonial Divis-ion had fled, and I believe that if the Germans had had men enough there to go through the gap, there would have been nothing to stop them between Langemarck and Dixmude. They evidently were not prepared for their own success, however, and so they did not do it. This, besides being our first introduction to cloud gas (drift gas) was my first introduction to lachrymatory gas, for while I was getting the history of this gas attack from the French soldiers there was brought to the dressing room next door a man whose clothes had a curious smell. He was wounded, and, accordingly, they took his clothes off and dressed his leg. In three or four minutes no one could stay in the dressing room, as everyone's eyes were watering badly, although the man had already been lying out four hours on a windy day. That was the first introduction I had, not only to chlorine, but also to xylyl bromide. This attack occurred at the French end and concerned the Frenchmen alone. Three days later, on April 26, the attack was renewed in our lines, and in that case the men were brought into Bailleul. I went up, and found perhaps six or seven hundred in the two hospitals, principally at No. 8, which was in the school building at the bottom of the slope. There they were lying, gasping for breath; it was a most dreadful sight, the most horrible sight I have ever seen, I think. Half of them were blue, and they were coughing and hawking, and bringing up a yellow, thin, frothy fluid. If they lay on their side it ran out of their mouths. Occasionally they vomited. I do not think there is any distress so bad as that of asphyxiation. The men were lying about in all conceivable attitudes, in agony, a sight which those who saw it will never forget. We tried various forms of treatment, but nothing did much good. We did not understand it at first, that is, I did not. I had never seen cyanosis which did not yield to the ordinary application of oxygen. *We used the same method of giving the oxygen as we had done for pneumonia and suffocative bronchitis in the hospitals, namely by funnels fitted to the oxygen cylinder. This was not of the slightest use for these cases. From that I was led to think it must be not simply the cyanosis of reduced hmoglobin, but that of some morbid change in the heemoglobin, such as methaemoglobin. But I was wrong. McNee first, then Dr. Haldane, whom I drove up two days later, were able to assert it was nothing more than reduced haemoglobin in the blood. Soon afterwards we had the opportunity of seeing the results of postmortem examination. In that, we found three main things: laryngitis, extreme cedema of the lungs, and emphysema-an emphysema which occupied not only the edges of the lungs and their surface, but also burst through the lung and appeared as bullk under the pleura. I will not enter into the minute details. I think McNee is here, and he knows more about the post-mortem particulars and the minute morbid anatomy of the cases than anybody else who was out in France' In England, of course, experiments were set going at once to try to explain the pathology. And Dr. Haldane was able to show that at any rate the chief part, if not the whole, of the symptoms might be explained by the anoxemia, due to the impossibility of getting oxygen into the blood through the great wall of oedema which this condition produced. I cannot help thinking that, in the early and very rapid collapse which we saw in some cases there must have been some further action on the heart. But Dr. Haldane is here, and he will be able to tell us what light was shed by the physiological experiments on the pathology. Gradually we got to be able to divide these cases into three classes. The first consisted of what we called the grey cases; they were collapsed almost from the very first, and the pulse was very small. For those cases one could do nothing at all. Another class consisted of those who were very lightly affected, and who recovered of themselves; there was no particular need to do very much for them. But there was also an intermediate class, in which there was cyanosis but a good pulse. These, if neglected, might turn out to be very dangerous. For them our treatment consisted, at first, in using ammonium carbonate and other kinds of stimulants and emetics. But though vomiting did good when it was natural, we had to give up emetics owing to the exhaustion which the artificial vomiting caused. The great mainstay of our treatment was the administration of oxygen. Colonel Douglas is here, and he was our teacher in this treatment. He used to go all round the Army, instructing men how to treat these cases with oxygen. I remember his bringing down a sergeant to Merville, whom he caught almost at the moment he was gassed, and very badly gassed. He came down all the way with that man and dosed him with oxygen continuously. Undoubtedly he saved the man's life.
I would like to sketch for you one or two of the makeshift apparatus we used; later we had the device of Dr. Haldane, which superseded everything else. These acted very well as emergencies before we got the Haldane appp6ratus.
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The gas attacks continued right through the summer, and we got to be more and more protected against them. The growth of this protection forms a very interesting chapter, which we shall perhaps be able to hear from Colonel Cummins, who was in charge of the administration of it from headquarters. I do not think it has ever been published, and I do not suppose many here know the whole of it. He will -tell the processes by which we eventually reached a very efficient stage of protection.
During that summer and the following winter, the attacks were continued with phosgene, a very sijnilar poison. Sometime during the winter of 1916 it was used in shells, and in the course of that year we first began to use it in projectors, a clever way of concentrating a very large amount of it on a given spot.
There was considerable controversy about one form of treatment in chlorine and phosgene cases, and that was bleeding. It was somewhat instructive. There was a certain amount of clinical evidence that it did good, and I was always pushing this; but you know how difficult it is to rely on clinical evidence of benefit from any sort of treatment. Experiments in England seemed to show that bleeding did not do good. It was only when a second set of experiments were carried out, two years after the first, that it was shown that bleeding had a good effect, and then we had rather more support for the bleeding. It was an interesting thing, because, although both sets of experiments were perfectly right, a little alteration in the method was sufficient to vary the verdict. There was a second point about our treatment which was very important-and we learnt it from Dr. Haldane's teaching, as well as clinically-namely, the need to keep these cases at rest. A case did not seem to do badly if it could be kept at rest, but if moved about, if a man was allowed to walk from the trench, sometimes even if he sat up in the reception room, he was very liable to fall down dead when he had not been expected to die. The slight muscular exertion raised the oxygen demand above the supply.
Another interesting point was the development of the gas-treatment centre. I hope somebody is here who can tell us about that, because the record is well worth compiling and preserving. The idea was introduced by Colonel Skinner in the battle of the Somme, and it were much more developed later. What I saw at Ferfaye was a hut, a field-ambulance affair, with a little room, and a table on which the patient could be laid so as to give him oxygen if he was a phosgene cage. There was another room containing a bath, and here his clothes were taken off, and he was scrubbed in the bath to get rid of the mustard if it was a mustard case. He was then put on a stretcher ready fortransport to the nearest clearing station as soon as he could be moved. He was treated with warm drinks, and oxygen, and dressings for the eyes. Outside was an elaborate apparatus for treating the clothes by steam. As this apparatus broke down at the end of a week, there was a second form of treatment: sets of clothes lines on which the clothes were hung until the rain and wind had got the material out of them. This was run exceedingly well by an officer (Major Badenoch), who sent us excellent notes, and it was of the greatest possible use." Those things were dotted about all over the Front. I remember the panic which tle gas attacks brought to General Headquarters: it was an entire surprise, and there had been no preparations made to meet it. Hence our state of mind was, to say the least, " jumpy." We were continually expecting that some fresh form of gas would be used. Then we got information that quebracho was to be used, and we searched vainly through the books to find what could be the poison of this drug. It turned out to be a red herring, though the information came from an apparently good source. I have since thought " quebracho " was a name which, like our word " tanks," was used to conceal the mustard gas which came later. Prisoners told us the Germans had been expecting to deliver this attack for three weeks, and that it had only been postponed because our offensive altered their intentions. After I came back from the war I heard a curious story, which I think is true. My brother-in-law, with whom I live and who drove me about in France during the first six months of the war, told me recently that he knew a man who was a chemist to an industrial firm in the North of England, and' every year or two went out to Germany to pick up what he could which might be of service in his chemistry. He was out in 1909 near Leipzig or Dresden. He and his friend were walking in the country when they smelt a funny smell. They decided to follow it up, and they did so until they came to a small hill, on which they could see a party of soldiers and sheep, and it seemed to them that some of these sheep were dead. However, they could not get very near and they were instantly warned off. They came home and did not think any more about it, neither did they say anything. I imagine this was a trial of gas for military purposes as far back as 1909.
We shall be glad if McNee can correlate the subsequent histories of these cases with what was found in the lungs, in the brain and other parts. It will be interesting to know if he has been able to follow up any of these cases. And we shall be glad to hear about other sequelae, such as tachyeardia and erythrocythaemia and nocturnal dyspnca. We have heard a great deal of it from Cambridge, where cases have been treated by the continuous inhalation of oxygen.
On July 13, 1917, the gas was changed to another form-namely, mustard gas-dichlorethyl sulphide. I saw, when I went up there early, the first post-mortems, and when the attack was repeated about a fortnight later at Nieuport I was at the field ambulance when the cases were coming in. Chlorine and phosgene produced enormous cedema of the lungs. The first effect of the mustard was to inflame the eyes, though there was but little permanent injury to them. I saw very few ulcers of the cornea. The second result was a scorching of the air passages; and, thirdly, there was a scorching of the skin. The main dangerous result was the septic broncho-pneumonia produced by the sloughing of the mucous membrane of the trachea, which formed a hot-bed for every kind of infection. The patients died of broncho-pneumonia within ten to fourteen days. I think Dr. Douglas will be able to show you the entire difference between the mortality curves of phosgene as compared with mustard gas.
The military effect was considerable: that of mustard gas was far greater than that produced by phosgene; it was possible by mustard gas to render a position absolutely untenable for as long as a fortnight. One could not keep the mustard gas out: it went through everything, gaiters and clothing, and it was only by the continuous wearing of masks that it could be kept out of the lungs. The other parts of the body were exposed to it always unless one wore indiarubber clothes. In this case also the sequelwe will be of interest. I suppose there must be a good number of bronchitis cases due to it. I do not think there is much occasion to say very much about mustard gas, except so far as sequele and mortality are concerned. But there is one thing I would like to know, and perhaps someone here can tell me: Why did we not get mustard gas out there quicker than we did? We did not have enough to use effectively until the very last few months of the war.
[Addendum.-The German method of manufacture was known to us, but was so clumsy and . prolonged that had we used it we should hardly have been able to produce the gas. We sought and eventually discovered a shorter method, but it took a long time to find it out.]
